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(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a treatment method of dust in the 
waste gases of a cement kiln which separates the dust in the waste gases 
to components contg. chlorine, alkalis, heavy metals, etc., and components 
reusable as cement raw materials by simple means, decreases the dust to 
be discharged outside the system and facilitates the extraction of the 



chlorine, alkalis, heavy metals, etc., and an apparatus therefor. 
SOLUTION: The dust in the waste gases of the cement kiln 5 are classified 
by a classifying device 13 and the fine-grain dust 3a of sized about <10u.m is 
recovered. The remaining dust 3b is reused as the cement raw material. 
While the classification of the dust may be executed for the dust captured 
and separated by a dust collector 8, the execution of the classification by 
directly introducing the waste gases of the cement kiln into the classifying 
device 13 is equally preferable. 
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NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The art of the dust in the cement kiln exhaust gas characterized by reusing the remaining dust as a cement raw 
material while classifying the dust in cement kiln exhaust gas and collecting particle dust about 10 micrometers or less. 
[Claim 2] The art of the dust in the cement kiln exhaust gas according to claim 1 characterized by the above-mentioned 
exhaust gas being cement kiln exhaust gas which calcinated the cement which contains the incinerated ash and sludge of 
city dust or trash as some raw materials. 

[Claim 3] The art of the dust in the cement kiln exhaust gas according to claim 2 characterized by corning the raw material. 
[Claim 4] The art of the dust in cement kiln exhaust gas given in either of claims 1 or 2 characterized by performing the 
classification of the above-mentioned dust from cement kiln exhaust gas to uptake and the separated dust with a dust 
collector. 

[Claim 5] The art of the dust in cement kiln exhaust gas given in either of claims 1 or 2 characterized by introducing cement 
kiln exhaust gas into a classifier directly, and performing the classification of the above-mentioned dust. 
[Claim 6] The art of the dust in cement kiln exhaust gas given in any 1 term of claims 1-5 characterized by performing the 
classification of the above-mentioned dust using efficient air classification equipment 

[Claim 7] The art of the dust in cement kiln exhaust gas given in any 1 term of claims 1-6 characterized by ! controlling the 
rotational speed of Rota of efficient air classification equipment in order to make regularity calcium concentration in the 
remaining dust reused as a cement raw material. 

[Claim 8] The dust collection approach in cement kiln exhaust gas given in any 1 term of claims 1-7 characterized by adding 
the dispersant for making dispersibility of dust good before a classification in the case of the classification of the above- 
mentioned dust. 

[Claim 9] The processor of the dust in the cement kiln exhaust gas characterized by preparing the return duct which returns 
the recovery system which collects the particle dust which connected the jet pipe of said preheating furnace or kiln with the 
classifier in the cement manufacturing plant which consists of a preheating furnace, kiln, and a cooler, and was classified by 
this classifier, and coarse-grain dust at the process after said preheating furnace. 

[Claim 10] The processor of the dust in the cement kiln exhaust gas according to claim 9 characterized by connecting a 
classifier with the dust collector connected with the jet pipe of a preheating furnace or kiln, and classifying uptake and the 
separated dust with this dust collector. 



[Translation done.] 
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* NOTICES * 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the art and equipment of dust in cement kiln exhaust gas in a cement 

manufacturing plant 

[0002] 

[Description of the Prior Art] Conventionally, the dust generated when rotary kiln was generally used and the raw material of 
cement moved in the inside of this rotary kiln is carried out out of kiln by ventilation by the fan, and uptake is carried out to 
baking of cement with the dust collector. Remarkable **** rare [ chlorine, alkali, etc. ]Hn kiln dust by which uptake was 
carried out with this dust collector ******. Moreover, since chlorine, alkali, heavy metal, etc. are contained in these raw 
materials so much when using city dust, incinerated ash, sludge of trash, etc. as some cement raw materials, the dust in the 
cement kiln exhaust gas which occurs in the case of cement manufacture contains these matter condensed by high 
concentration. 

[0003] And chlorine, alkali, heavy metal, etc. adhere to each part of a plant, and it is just going to be known well to become 
the failure of stable operation of cement manufacture. Moreover, if the dust in the cement kiln exhaust gas which contains 
chlorine, alkali, heavy metal, etc. by high concentration is reused as a cement raw material, these matter will be contained in 
cement and the application of a product will be restricted sharply. 

[0004] Therefore, although removal or its concentration needed to be thinned and for example, rinsing processing etc. was 
performed as the approach in chlorine, alkali, heavy metal, etc. in order to reuse the dust in cement kiln exhaust gas as a 
cement raw material, it was difficult to extract heavy metal etc. efficiently. That is, the calcium component which is 
contained in cement kiln exhaust gas and which should serve as a cement raw material was easy to be extracted with heavy 
metal, and the extract of only heavy metal was difficult. 
[0005] 

[Problem(s) to be Solved by the Invention] This invention was made in order to cancel such a conventional trouble, it 
separates the dust in cement kiln exhaust gas with the easy means for the component containing chlorine, alkali, heavy 
metal, etc., and a component reusable as a cement raw material, and it offers the art and equipment of the dust in the easy 
cement kiln exhaust gas of an extract, such as chlorine, alkali, and heavy metal, while it reduces the dust content discharged 
out of a system. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention reuses the remaining dust as 
a cement raw material while it classifies the dust in cement kiln exhaust gas and collects particle dust about 10 micrometers 
or less. Moreover, being corned is suitable, when exhaust gas is suitable for applying when it is cement kiln exhaust gas 
which calcinated the cement which contains the incinerated ash and sludge of city dust or trash as some raw materials and 
makes these a raw material. 

[0007] Furthermore, it is possible for a dust collector to be able to perform the classification of dust from cement kiln 
exhaust gas to uptake and the separated dust, and to carry out by introducing cement kiln exhaust gas into a classifier 
directly. It is desirable to perform the classification of dust especially using efficient air classification equipment 
Furthermore, in order to make regularity calcium concentration in the remaining dust reused as a cement raw material, it is 
desirable to add the dispersant for making dispersibility of dust good before classification in the case of to control the 
rotational speed of Rota of efficient air classification equipment and the classification of dust. 

[0008] and as equipment for enforcing the approach of this invention In the cement manufacturing plant which consists of a 
preheating furnace, kiln, and a cooler Connected the jet pipe of a preheating furnace or kiln with the classifier, and were 
classified by this classifier. What prepared the recovery system which collects particle dust, and the return duct which 
returns coarse-grain dust at the process after a preheating furnace is desirable. It is desirable that a classifier is connected 
with the dust collector connected with the jet pipe of a preheating furnace or kiln, and classifies uptake and the separated 
dust with this dust collector especially. 
[0009] 

[Embodiment of the Invention] Drawing 1 shows the general cement manufacturing plant currently performed conventionally. 
That is, it is calcinated at an elevated temperature 1000 degrees C or more with kiln 5 through a preheating furnace 4, and is 
cooled in a cooler 6. and the raw material 1 of cement serves as a clinker 2, is ground at the cement grinding process which 
is not illustrated, and serves as cement. The exhaust gas which occurred within kiln 5 is sent to a dust collector 8 by a fan's 
7 ventilation with the jet pipe 1 1 which connects a preheating furnace 4 and a dust collector 8. a dust collector 8 — setting 
— the dust 3 in exhaust gas — uptake — it dissociates and is again introduced into a preheating furnace 4 as a cement raw 
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material with the return duct 12. Moreover, the exhaust gas with which dust was separated is sent to a chimney stack 10 by 
the fan 9, and is discharged in the atmospheric air which is outside a system. 

[0010] In the art of the exhaust gas of the cement kiln by the conventional dust collector 8 shown in drawing 1 t since the 
cement obtained contains chlorine, alkali, and heavy metal so much as mentioned above, constraint has been received in the 
application of the cement Moreover, known rinsing processing is performed to the dust separated by the dust collector 8, 
and though heavy metal is extracted, an efficient extract cannot be performed according to active jamming of a calcium 
component. 

[001 1] The cement manufacturing plant shown in drawing 2 is the thing equipped with the processor of the dust in the 
cement kiln exhaust gas suitable for enforcing the approach of this invention. The dust 3 in uptake and the separated 
exhaust gas is sent to a classifier 13 through a duct by the dust collector 8, it is classified, particle dust 3a is sent to the 
dust dust collector 14, and coarse-grain dust 3b is again introduced into a preheating furnace 4 as some raw materials 1 
through the return duct 12. particle dust 3a sent to the dust collector 14 for dust — the dust collector 14 for dust — 
uptake — it is dissociated and collected. Since the heavy metal in this dust is condensed extremely, it can be provided as 
an object for an extract. On the other hand, the exhaust gas by which dust separation was carried out with the dust 
collector 14 for dust is sent by the fan 15, and is emitted into atmospheric air from the chimney stack which is not 
illustrated. 

[0012] In addition, imaginary line 12' and 12" which are shown in drawing 2 ( drawing 3 ) It is what shows the alternative of 
the return duct 12 of coarse-grain dust 3b. To **** of kiln 5 When the chute 16 connected with return duct 12* may be 
formed, and you may feed and re-calcinate from here to kiln 5 and baking is already completed almost it can also send into 
the cement grinding process which is not illustrated with a clinker 2 from return duct 12." 

[0013] Coarse-grain dust is again introduced into a dust collector 8 for the exhaust gas which the manufacturing plant 
shown in drawing 3 is the thing equipped with the processor of the dust in the cement kiln exhaust gas suitable for enforcing 
other approaches of this invention, leads the exhaust gas from kiln 5 to the direct classifier 13 with a jet pipe 1 1, and 
contains the classified particle dust as some raw materials 1 through the return duct 12 in a preheating furnace 4. In a dust 
collector 8, it dissociates, the particle dust of chlorine, alkali, and heavy metal is collected by uptake and the recovery 
system which is not illustrated, and, on the other hand, the exhaust gas with which particle dust was separated is discharged 
by a fan's 9 ventilation from a chimney stack 10 in the atmospheric air which is outside a system. In addition, when the 
concentration of the chlorine in cement kiln exhaust gas, alkali, heavy metal, etc. is high, since adhesion of dust etc. can be 
considered, the processor shown in drawing 2 is suitable. 

[0014] In addition, as a classifier, the classifier of forced vortex style types, such as an efficient air classifier (Chichibu 
Onoda Cement K K make), for example, O-SEPA, SEPAKKUSU (F. made in L Smith), and SEPORU (product made from poly 
SHIUSU), is suitable, as compared with a cyclone etc., an efficient classification is possible, and the dust in exhaust gas can 
be extremely classified in Sharp efficiently at coarse grain and a particle. Moreover, even if it is possible to control the 
magnitude of the particle classified by controlling the rotational frequency of Rota of these classifiers, i.e., fineness, and the 
fineness of the dust in cement kiln exhaust gas changes, calcium concentration in dust can be easily made regularity. 
[0015] Drawing 4 the dust in cement kiln exhaust gas with the 1st step cyclone Uptake, When it dissociates (III), with the 
2nd step cyclone following the 1st step cyclone Uptake, When it dissociates, uptake and when it dissociates, each rate (%) of 
the uptake of (I), the particle size (micrometer) of the separated dust and CaO, CI, R20 (alkali), and heavy metal is shown 
with (II) and the bag filter following the 2nd step cyclone. From this drawing 4 , in (III), particle size is large, in (I) also with 
the large rate of CaO, particle size is small, and the rate of CI, R20 (alkali), and heavy metal is large to it And the branch 
point about particle size is about 10 micrometers, therefore, in the art of this invention, while classifying the dust in cement 
kiln exhaust gas and collecting particle dust about 10 micrometers or less, it is ********, using the remaining dust, i.e., 
coarse-grain dust about 10 micrometers or more, as a cement raw material. That is, in particle dust about 10 micrometers 
or less, the rate of chlorine, alkali, heavy metal, etc. is large, it is rich in the calcium which can be used as a raw material in 
coarse-grain dust about 10 micrometers or more, and recovery of heavy metal can be provided with the collected particle 
dust On the other hand. In the remaining exhaust gas returned as a cement raw material, the rate of a component 
inconvenient as cement products, such as chlorine, alkali, and heavy metal, decreases extremely. 

[0016] The dust in the exhaust gas of kiln dust which occurred when drawing 5 used the incinerated ash of city dust as 
some cement raw materials and cement was manufactured Each component of the rotational speed of Rota at the time of 
classifying with a forced vortex-type high performance classifier (O-SEPA, and Chichibu Onoda Cement K K make), and the 
dust separated, That is, he is what showed change of the rate of CaO, CI, R20 (alkali), and heavy metal, and it is understood 
that the rate of CaO is so high that the rotational speed of Rota is slow. Moreover, by drawing 6's showing the partial- 
classification-efficiency curve at the time of not adding with the case where a dispersant is added before a classification 
(duct etc.) in the case of a classification (inside of a classifier), and adding a dispersant so that clearly from drawing, 
dispersibility improves and the very efficient classification is performed, in addition, the alcohols used as a cement grinding 
aid for others although the data of drawing 6 are a thing at the time of adding DEG (diethylene glycol) 3% as a dispersant, for 
example, triethanolamine, ethanol, etc. — 10% or less — the same result can be obtained even if it carries out amount 
addition. 

[0017] In the usual cement manufacture, although the raw material to be use be what carried out grinding preparation and a 
preheating furnace 4 be SP or NSP ( preheating furnace of a suspension heat exchange type) in the equipment of drawing 2 
or drawing 3 , since chlorine be contain in large quantities when use incinerated ash of city dust or industrial waste as some 
raw materials ( for example, 30 - 50%), a raw material tend to adhere to a preheating furnace or a duct and there be a 
possibility of blockade. Therefore, when using city dust and industrial waste as a raw material, it is desirable to corn a raw 
material and to feed into a preheating furnace 4 as a pellet with a diameter of 5-50mm. Moreover, as a preheating furnace 4, 
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it is good to use the thing of a coma type furnace or a great method. Furthermore, it can be made to serve as a preheating 
furnace 4 by making kiln 5 into a long rotary kiln. It is possible to carry out the cement raw material of the incinerated ash of 
city dust or trash, to calcinate it, and to prevent the problem of lock out in this way, and the dust content contained in 
coincidence in exhaust gas also decreases. 
[0018] 

[Effect of the Invention] Since the remaining dust is reused as a cement raw material while according to this invention 
classifying the dust in cement kiln exhaust gas and collecting particle dust about 10 micrometers or less, while being able to 
reduce the dust content discharged out of a system by the easy means, the easy dust of an extract, such as chlorine, alkali, 
and heavy metal, can be separated and offered. 



[Translation done.] 
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